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PROPHYLACliC AND THERAPEUTIC NUTRITIONAL SUPPLEMENT FOR CREATION/MAINTENANCE OF 
• HEALT»-PROTECnVE INTESTINAL MICROFLORA AND ENHANCEMENT OF THE IMMUNE SYSTEM 

SACKCRpu::::- of thz :nvsntion 

1, gjgid of Che ir.vsncian 

.The present inventicr. provides ncvel prophvlaczir *r.i ' 
therapeutic nutfirive ccrn^ositicr.s chat are useful in zhe craaz-i^n 
ar.d/or maincsnance of a hsalth-prctective ir.cestiaal bacterial tlzzs^ 
and sirsuitianscusly :r. the enhanraaent cf the ir«T,un9 system, ycr* 
specifically, the novel nucritic-al supplement compcsiticns cf the 
present invencicn contain whey protein concentrates cr isciatos, 
fruczocligosaccfcarides, and iovine or caprine colostran. 

2. B^€?Kgro^^t4. pg s-ie ?nver,;'ga 

It hae recant ly been decersined that a major compartment cf ~he 
!nar.malian immune system is located in the digestive tract, and it is 
undBrstcod that the most intir^te contact with the physical world is 
mediated through the ingestion of foods. (N. Wagner et al. , Nature . 
igi(SS89) :366-70 (1996)). Ccnaequently, by interacting with cut - 
associated lymphoid tissue, incescants may affect the entire body 
and overall health of the manrnal. Therefore, a healthy digestive 
tract is important to the overall health cf a mammal • 

The interaction between r.icrof lora and lymphoid tissue present 
in Che cascrointescinal tract, and how their relacicnship effects 
overall health, is currencly of grea^t interest to the medical 
community • Certain groups of microflora are known to produce toxins 
that have adverse health effects. Certain other bacteria, however, 
are understood to be advantageous inhabitants of the intestinal 
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trac" ot manmals. Therefcrft, i" -is desirable cc T.a."ipulacs rhe 
ccr.pc$i*ion cf castrcintescinai flcra tcwards mcr« beneficial 
bacterial species. 

Diet is known to influence bacterial species co*T.pc£iti3n in the 
gaswrcinteszinal tract. The maincenancs or enhancement c: 
beneficial microflora may be accomplished "in two principal ways. 
■First, -ens may &in;ply ingest beneficial exogenous bacteria. calLsi 
"prcbiotics, " in order tc incorporate them into the gastrtintestinal 
milieu. The other alternative is co ingest substances, callsi 
"prebiotics, " that are known to support the orowth tf beneficial 
bacteria already present in the gastrointestinal tract. 

regardless of the method used to enhance beneficial bacterial 
flora in the cut, the results o£ doing so include ir.prov6rr.enz tf 
lactose absorption and tolerance, control cf intestinal infsrt;tn 
a check on adverse overproliferation cf cells lining the 
gastrointestinal tract , anti-chol«sterolfiT.ic effects . and 
iniprovement in gascroincestinal motility. {S.S* Gilland, y,» ?§?>«y 
^Sl^* 72:2483-94 (19.89)] . Sy ingesting compounds that help enhance 
the growth of beneficial bacteria, these effects may be achieved. 
Such beneficial bacteria include lactobacilli- which are undarstccd 
to produce antibiotic- like substances that inhibit gram-positiv* 
infection, inhibit other disease causing bacteria such as Shiffella 
soanei. and may possess anti-overprolif eration and anti-* 

cholesterolemic effects. 

Another beneficial bacteria is Bifidobacteria, which is 
understood to have suppressive effects on diaease-causin? 
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Escherichia coli and Closzrizivm perfrir.^er.8. sif idcbaccsria alsc . 
produce acetic acid and laezic acid which iewers ir.tascinai pK ar.d 
inhibits Che growth of other deleterious bacteria, and may ie 
involved in preventing the overproliferatiea of cells In the csicr.. 
CD. Gallagher et al . < J. Nurr. . I2i:i362'7i (1996)] . In addi::.=n. 
aiJidcfcacteria stisnulace the production of 3 vicamins. such as 
vitaTsir. B;;, that are often deficient in people suffering frtr. 
gastric disorders or inadequate ingestion of vicanin 3,, due t= 
vegetarianism or poor diet. 

Whey is the curd- free portion of milk that is Left ever fr:- 
che production of cheese a by-product in the f=rm cf an 
amalgamation of low molecular weight proteins that remains after the 
casein fraction is removed wiih the curd, no more than about twenty 
years ago, whey protein was still little more than a waste by- 
product to the dairy industry, the only use of which was as anizal 
feed by a handful of innovative cattle ranchers. Some dairy fa.r.^rs 
also understood that whey was a good source of low-fat protein, net 
only for animal* , but also for humans. 

in recent years, however, science has finally caught up vi-.h 
traditional wisdom and discovered the many health benefits cf whey 
crotein. With the a4vent of modem food techx.ology. whey protein 
has been concei»«.ated and refined into whey protein concentrate 
(WPCI. containing 30-8.5% protein, and whey protein isolate (WJ:-, 
containing 90% or more of extremely low-lac whey protein. 

Athletes were among the first people to appreciate these new 
low-fat protein sources - nearly fat-free whey protein concentrate 
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a^cl isolates helped achlecas gain leas .-nuscle r.ass. wl-ila 
sisiulcaneously providing a sturce cf enerey fcr strer.ucus s?cris 
activities.' Kowevar. athlatas are not the only or.es to benefit frsrr. 
whey protein. A high percentage of AIDS and cancer patients are 
suf ferine from chrcr.ic diarrhea and maiabscrptior. c: nutriar.ts. 
"They are in danger cf succ\:irii=g to the terrible -wastir.g svr.drsr.-s 
^ cachexia) =hac is all too of car. ihe actual cause of daath. Zr. such 
cases, WFC or WPI can often stop the diarrhea, help cher. ga;r. 
waisht, ar-d help prolong life. (G. Bcusncus et al . , h 
^~.^o < ,r^r.^^ive Med. , ii(3) :204-209 (June 1993)] . Similarly, !na.-.y zz 
ihe elderly are mal.nourished and underweight due to a tendency ts 
have little appetite, poor diet, and digestive probletns. Hence, the 
elderly also benefit from food supplementa like M5C or M7i ^hat i= 
not burden weakened digestive aystams with food products tha- 
conrain hard-co-digest fats and oils, or empty sugar calories, as in 
aeme nutritional drinks, foisted on them by intensive advertising. 

on the other hand. WPC or WPI can also be used to lose weigh-., 
if combined with a low-calorie diet. It can even be used to replace 
a meal, as for instance, with professional people «hc ingest a whey 
protein drink in the office, instead of going out fcr lu.nch, 

Aeide from the purely nutritional properties and effeccs cf 
whey protein, in^ciuding weight control (gaining or losi.ng weight: . 
tc is now -understood that WPC a.-.d WPI are able to enhance the ircune 
system due to the presence cf certain «whey protein fractions." 
including serum albumin and' the immunoglobulins which have 
immunomodulating effect* - Immu.nomodulating effects refer to those 
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actions that keep the immune syscsm at homeeatasis i.e. / neichsr 
activating nor suppressing ieyon^i that which is beneficial tc the 
body a« a whole. There are four categories of protein fractions in 
whey protein. Those skilled in the art understand that so-called 
••?!\a3or" protein factors of whey protein concentrates cr iscLatis. 
are, in crder oc prevarat^fee . S-lactoglobulin (fS-Lg) , a-lactalcvr.-.r. 
(a-La) , bovine serum albumin iSSA), and the imnjunogiob-lins in zr.s.z 
entirety (including all five classes), each e: which is ;«icwn t= be 
an important part of the imp.ur.8 system. (C.7. Mcrr and £.Y. Ha. 

MPC and wpi also contain a number of so-called "r.incr" whey 
protein fact:ors that may have i-?orcant non-nutritional prccertiss. 
'cc.V. Mcrr and S.V. Ha, cited above; P.P. fox, P---nr'^--r 
r,.^,r....»rv. FOX. P.F.. ed., El^vier Applied Science. New -rk 
(1589)]. These -minor" whey protein factors include lactoferrin. 
lactophorin. lacto-peroxidase. and lysozyme. which are alsc 
understood to have antibacterial and ether biological functicns. 

(3. Reicer. Tif ^ T^.mif ^^A^t^. ^' 
rrm-rr— ""^-^^ rh«rnir-rv. 28l. Fox. ?.F.. «d.. Slse-r.^r 
Aoclied science.- New York (1535); C. KanftC. J . Pft^r^ SC .. 2^=353 
(1389)1. Whey proteins are a collection of different types =f 
proteins - eacl^ ;5f which has a lower molecular weight than those in 
..e casein fraction removed during cheese processing. Whey proteins 
include many proteins that have been characterized (such as =:.cse 
identified above) as well as numerous others whbse physiological 
functions are not yet fully understood. For example, as mencicnsd 
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above, tiie . knowp. proteins ir, whey proceir. include lysczyme ar.i 
lacco-peroxidase- each of which are knovm to have iropcrtant anti- 
bacterial functicfts. Lactoferrin is an iror.-biading clycceroteir. 
chat has broad ancimicr^bial properties and -ay heve 
iwmunomedulatory effects as well. One aspect of the antisiicrobiil 
effect of lactoSarrin stems from its ability to chelate iron irsr. 
ca-thogenic bacteria, thereby preventing their oropagaticr.. There is 
further evidence that, in addition to its iron-bindi-g capacity, 
certain structural domains in lactoferrin pcssess a bread range :f 
antit»icrobial properties, tx. tcmita et ai . , Atfv, 5X^- r^^r.. a^.^;-- 
i52:209-18 (IS94)1. Although it 1« understood that lactoferrin 
exerts a bacteriostatic effect on beneficial and pathcgenis 
bacteria, it has recently been shown chat hamful bacteria, such is 
£. ccli, are more susceptible to lactoferrin' s bacteriostatic effstt 
than Bifidobacteria. (W. Beilanty et al.. — Agpl f 

2i':472-7$ (1992) ] . 

Aside from the "major" and -ainor" proteins, wPC also contains 
a variety of beneficial nutritional components, including ash. 
nonprotein N compounds (nitrcgen-ecntaining compounds), lipids, 
lactose, phospholipids, as well as trace amounts of scdiu... • 
pctassium, calcium^ masnesiua, and phosphorus . (C.V. Mcrr. and E.A, 
Fcegeding, r^r^.r..^o^. 41:100 (1990)]. Nonprotein N compounds 
inciude products of protein-cataboUem that are ultimately convert*! 
to urea and excreted, such as blood urea nitrogen (BUH) - the fcrr. 
of urea that is transported through the bloodstream to the kidney 
for excretion. Thus, whey protein contains a host of proteinacecus 
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ccinpcnen::s and other consnituencs, including vitamins and minerals, 
that are known to be of critical nutritional iTOortance in hur.ar-5 
ana anin:als. Whey protein is also a concentrated source of ar-inc 
acids thst ars known to effec- glutathione levels. 

Glutathione is a sulfur-ccntaininc tripeptide ( T-glu-cys-;ly 
that is pivotal in cellular prctaction against oxygen radicals, ant 
a wide spectrum ct xenobictics, and that helps maintain cellular 
proteins in a functional state. Glutathione is also involved ;r. 
U/n^r.ocyza . prcliferaticn. It is extremely difficult r*- 
ol'^tathicne --a first-class free radical scaver.cer and cetcxifier - 
- into irnTiUne system cells and body tissue. Yet, accomplishing thif 
is vital, because our immune system cells, such as lyrphocytas. 
natural killer (NK) cells, and macrophages , depend on glutathicne zz 
accomplish their toxin Surveillance and detoxif icaticr, :rr 
effectively. Glutathione is synthesized in a series of enzyr.a*:!: 
steps " the race limiting stgp involving r-olutamyl cysteine 
synthetase and intracellular cysteine as the rate limiting 
substrate. Since concentrated whey protein is a good source ci 
cysteine, cystine and other peptides and amino acids that srs 
related to glutathione synthesis, it is believed that cysteine, 
cystine, and the other nutrients in whey protein are involved - 
mediating the ^rnmune response through modulation of glutathicne 
levels by fostering glutathione' synthesis . [G. Bounous, et al., 
n^n. ^nd Inv ^p^^^^^iv^ Med,. iZO) :1S4-161 (198S)I. 

FOS are a fiber- like, indigestible type of sugar, present in a 
variety of plants (e.g., onions, asparagus, Jerusalem artichokes end 
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wheat) , from which they can be industrially excracred by enzytnacir 
f erxencaticrx. Commercially available FOS is therefore a wholly 
r.3"ur3l product . The impact of FOS on intestinal niicrcf lora has 
beer, extensively studied. Ir. vitro studies with isolated bacteria 
hav* dsTT-cnstrated that FCS are good substrates for the 
a* .s-vsr-o-ia s~oo of.e^of z'r.e beneficial sceciea of microf Icri . 

(v. Ckada. et al . , ggg^r^d Necsuaar Research Conference. Tc:<v: 

(1534) 1 . 

?CS are short- and mediua-lengch chains of &-2 fructans in 
which fruczcsyl units are bound by a S 2-1 glyccsiiic linkage. 
Secsndins cn chain length, as defined by the number of csyl units 
(called the degree of polymerization) , FOS are named oligofruccsse 
or inulin, the latter having a higher degree of polymerization. ?CS 
are nrebiotics since they selectively encourage the growth zi 
adviintageoufi gastrointestinal bacteria, such as Bif idcbacteria. 

According to current nutritional Icnowledge. colostrur. 
represents a unique combination of beneficial nutrients, including 
carbohydrate, fat, and amino acids. Colostrum also contains natural 
vitamins and minerals, which, although not abundant in cuaacity, are 
highly bioavailable. At a fflihimum, the presence of even s. 
relatively small amount of colostrum, as present in the com?osi=iens 
of the present tnveqtion described below, can therefore be expected 
to provide considerable nutritional enrichment. 

Colostrum, however, has many health-promoting properties beyond 
and apart from its purely nutritional -ones . For instance, it alss 
supplies the neonate with several types of growth- promoting factors 
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such as epidermal growth factcr that induces synthesis of epider-a: 
cells, transfornving growth factor that induces collac-n synthesis, 
wound healing and bone -resorption, and insulin-like rrowch factcr 
(IG?-1) which induces epithelial cell proliferation and is necessary 
for growth and repair of healthy tissue. (C.Z. Grosvencr. et 
P^Hrrr-lr.e Revises . ill£)s710-728 (1992s> ; 0. Carpenter, SsiSilS- 
21^:193 (1380); D.A. Cox, andR.R. Buerk, Sur . J. ^ipcT^^ . ii2-.3i3- 
58 (1991); s-iid P. G. Campbell, and C.R. Bautnrucker. w . ?r,d?cr ^.r.^Hi • ■ 
iii:21-25 (1999)1. These effects of the various grcwth factors, 
whether originating from bovine, caprine or hunuin breast -ilk. see- 
to be non-species specific and can hence be assumed to apply == 
humans. [S-M. Seyedin et al., ." [ ^ .. PiO^ Q^^rr.. . 1£1'.13) :5693. 5S 
(1586)1 . Recent research also indicates that the grow-.h facccr* .r. 
colostrum tend to survive the environment of the gut and can thus ie 
expected to exert their important functions in both neonates and 
adults. [C.S, Grosvenor et al., cited above). 

colostrum also contains proline. rich protein (?R?- that induces 
. crowth and differentiation of resting B lymphocytes, which is 
integral in the development of innnune response. B iyr.phccytes are 
referred to as -resting" during their inactive phase, i.e.. while 
not responding to ^ stimulation by an antigen. In addition, ?S? is 
understood to aid in the maturation of thymocytes, originating frcr. 
the thymus - a crucial organ for the early develcpment of t.'.e 
.ntmune system. PRP is further understood to aid in the generation 
of T-suppressor arid T-helper cells, demonstrating that it can have 
either a stimulating or suppressing effect on immune response. IK. 
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StarcSCiX et al., Trrr^.^nol. . 2^(12)11277-92 (1333)]. 

Cclsscrum is further unierstood co contain a chrcp.i-^. binding 
»iibatar.ce w'ith properties similar to those cf cluccse tolerance 
factor •;--Tr) a trivalenc chrcnjium conpound naturally occurring tr. 
Brewer's yeast that is understood to improve glucose tolerance and 
act with insulin in promotin? normal glucose utilization. 

Selenium is a crace- ela^ent: essential ts r-crma.! merabclis 
functions. The level of daily selenium intake, either cy 
suppiensentaticn or m certain foods, should be between about S: -r 
and about 2C0 Mg. Some of the suggested functions of selenium in the 
body include isimune system stimulation, detoxification of 
cercxidized fats and heavy metals, anti-inflammatory properties , and 
anti -proliferation properties. Extrenely high doses cf seleni--. 
however, n>ay have the opposite effect »nd cause :he 
overproliferation of cells. 

Sfil.r.iu«. is understood to play a role in glutathione peroxidase 
activity. The glutathione peroxidase eniyme, a potent antioxidant, 
is made up of four identical aubunits, each containing 
seleaocysteine in its primary structure. Hence, the presence 
seleniuT. is required for che proper functioning c£ glutathione 
peroxidase to oxidire free radicals, such as hydrogen peroxide. 

[„.E. shils, et ^x.,ui nriTnir-^rln^-- H^ni"^^P^^^^^^' 1:242-22: 

,„,4)1. selenium 'is known to be involved in the metabolism cf 
thyroid hormones that are involved in the innnune response. 

3. pfiffrriptlon of Prior ftCl 

Because of the above- described properties. WPC/WPI is widely 
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used as a functional and zutritional ir.cradieat ir. medical, 
pharmaceutical, and human f=od products, e.g., infant formula, 
healch feeds and drinks, and frozen foods. (Ar.onr, ft?, ^^jr^ PT?d, 
7«,sc . . Chicago {1992)) . In addition, the use of whey protein as a 
source of biol©5tealiy active ccmpon«nts such ae a -La, S-I-g, 3S.-.. 
istraunegisi'^lins . lactotemn. and lacicpercxidase r.as Seen 
^-•ygaaingly recoenised. IS. Horton et al., 2^ — rntTftri^ • 
-5:2584-55 (1995)]. Unfortunately, certain whey procesein; 
techniques which have been used in the past and which ere still 
extensively used in the focd industry (such as cerciin kinds zi 
pasteurization, aeration, vacuum evaporation, and spray drying) can 
cause various levels of deaaturaticn of delicate serur. albumins, 
immunoglobulins, and other whey protein factors , thereby effectinr 
their innn'une-enhancing capabilities. Although this results -.n 
products that remain a good source o£ non-meat protein, these 
produces are not likely, to strongly enhance the ir.Ttune system.. 
However, even partially denatured whey protein may.prcvide a certain 
degree o£ immuae-enhancement. as evidenced by increased longevity m 
an anitnal model. (D.F. Birt et al., i^^iitt.. iil-.ZlSl-SO (i9S2-: . 

?CS are known to ser/e as substrate (i.e.. food) icr 
aifidobacteria that make up part of the intestinal microflora. 
IM.S. AUes et%-al., BTlT i7. li:2ii-22l d^^^" 

Bomet, ,T riin. m%X.. SlUuppl) (1994); F. Briet et 

al.. ElLI-r .T .nin.m... 41:501-507 (1995)1 . FOS have also been 
Shown to have a decided bifidogenic effect (i.e.. Having tne 
beneficial effects of Bifidobacteria) in physiological systems like 
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the human body. [K. Kidalca et ai., Bif idobaetsria ^H,>^.^f]^^ff ^.,7. 
50 (1386); K. W. Medlar et al., cited above I . FCS have also beer, 
shewn ro raduce the occurrenca of colon cumors and conccmitan-ly 
developed gut -associated lyiaphoid tissue in xice. thereby 
csuRteracting the advanced stages of colon carcinecenesis . 'J. 

Pierre, at al-, fanr^T- paTji. . S2:225-28 (19S7)5, 

Proteins present in bovine or caprine colostrum are understtcd 
tc indues crowth ar.d differentiation of resting 3 iyrophccytea. :m. 
Julius ec a.l.. J. ■mmunol. . iii{Sl :l3SS-7: (1598)]. Coioatrux. -.3 
furzher 'jncerscood to contain a protein thac helps protect againsr 
infections of E. eoli. tA. Ouvchand «t al.. Snfaerior. ar.d Tmrnunitv. 
£2.(12) : 4917-20 (1993)) , Bovine or caprine colostrum siay also heir 
enhance resistance to Cryocospdridiun parvua. (B. Watrl at al., 
■7, T^»r, M«,d. Hvc. li(4)!S19-23 (1953)1. 

AS seated above, selenium is known to play a role in 
glutathione peroxidase activity. Scleaiuffi appears to s 
glutathione's antioxidant activity by contributing to 
maincenar.ee of the mucosal barrier in the =ut. (M.O. O'Riordan er 
al.. Mnrri^ion . i2(S"PPl- 11-12) :S82. 84 (199S) ; T-R. Hayward et al-, 
■T sure. Has. . 54(4) : 351-353 (1994)1. ZZ has been shown tha-- 
dietary selenium 'increases glutathione peroxidase activity, fcr 
example, by radticlng susceptibility to lipid peroxidation of plasma 
and low-density lipoprotein in kidney 'transplant recipients. {0. 

Hussein et al./ lma^^^ "^''^ 
benefits of proper levels of selenium in maintaining glutathione 
peroxidase levels in infants, whether breast-fed or formula-ted. has 
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been documented. (U. Trafikovska et al., Ac-a p^ ^^^^^^ ^^ 
§5,(10) : 1143-45 (1996)] . In addition, diecar/ suppl9-5r4tacicn wit:- 
selenium has been shown co provide a protective effect in cells 
against peroxides. (Y. Kayanoki et al,, J. aischem. . 115(4} : 2 17-5:2 
(1996)1 . 

Many people, especially AIDS patients, have been desperately' 
trying anything from ""taking free cysteine to N-acetyl-cysteir.e 
(NAC) , or tha drug OTZ to get glutathione into their deplet-d is:rr.une 
system cells. Such efforts have not been entirely successful sir.re 
these ccmpounds can be toxic in inappropriate dosages and since t:-:ey 
do not always raise cellular glutathione levels anyway. (t. 3ray 
andC. Taylor, Bioehem. Phanna>. 12(12) ;2113-23 (1994)] . Therefore, 
it would be e^^tremely advantageous to be able to raise intracellular 
and tissue levels of glutathione by nutritional means. This is bur 
one function of the nutritive eompositions of the present inventiwr. 
described in detail below. 

There remains a need in the art for nutritive supplements that 
contain ingredients that are sufficiently bioavailable to hel? 
maintain and enhance beneficial gastrointestinal microflora, thaz 
function as a source of low- fat protein for use in building muscle 
and. gaining weight, .or alternatively, for losing weight when 
ingested in conjianc^tion with a low calorie and low -fat diet, thai 
function as a source of growth factors for the repair and growth zi 
healthy tissue/ that enhance.; the /in^ system, and that : enhance 
• giutathione levels'.*.*;' 
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SUMMARY OF THE INVSNTION 

The 'present invention overcomes the shortcomings, of the prior 
art by providing nutritive supplement compositions ihac contain & 
novel cosibination of whey prctein^ TOS, and colostrum. Moreover, 
each of these ingredients is provided in a form that is bxoavailahi^ 
and may thus -accomplJ.s;ti their important nutritive and immune - 
enhancing functions. 

Xt is therefore an object of the present invention to provide 
nutritive supplement compositions comprising whey protein, FOS ani 
colostrum. 

It is a further object of the present invention to provide 
methods of using such nutritive compositions to protect, enhance, 
and maintain health-protective microflora in the intestinal tract ci 
mammals. 

It is still another object o£ the present invention to provide 
nutritive supplement compositions that are a source of low- fa;: 
protein that humans and mammals use to help build muscle and gain 
weight. 

ic is yec a further object; o£ the present invention to provide 
nutritive supplement compositions that are source of low-fat prottln 
that, when ingestfed in conjunction with a low calorie and low-faz 
diet, may help'^ttimans and mainaialfl lose weight. 

It is still another object of the present invention to prcvide 
nutritive suppleniint comsi^sitions . that are a : source -of growth 
factors for the repair and growth of healthy tissue. 

It is a further object of the prtsent invention to provide 
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metlicGs cf administering the nutritive compositions cf the present 
Invent icn . 

It is another object of the present invention to enhance the 
iaimune system of humans and mammals through the administration 
such nutritive supplement compositions. 

It is yat an additional object o£ the present invention zt 
orovide nutritive supplement compositions that enhance the levels si 
alutathicne in humar. and mammalian cells and tissues. 

XC is still another obj«;t of the preeer.t invsr.siar. to aid 
cotionai ingredients, such as selenium, to -he r.utritiva 
compositions of the present invention. various vitamins and 
minerals, ae disclosed in the detailed description cf the present 
invention, may also optionally be added to the nutritive 
compositions of the present invention. 

These and other objects of the present invention will te 
fUrther described in the detailed description section that follows. 

DETAILED DESCRIPTION OP THE ISVEMTION 

The nutritive compositions of the present invention are a novel 
combination of whey protein concentrate (WPCl and/or whey protein 
isolate (WPI) . fructooligosaccharides (FOS) , and bovine or caprine 
colostrum. Theea- ii^redients in combination have a prophylactic and 
therapeutic effect in maintaining and enhancing beneflci.: 
gaetrointestinal microflora. A healthy intestinal environment will 
enhance the overall health of the mammal since many diseases, no 
matter in what part of the body they manifest themselves, actually 
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Start in the gascroiacescinal tract. la addition, as descrirsd 
above/ the nucricive supplemaat compositions o£ the pressr.i 
invent icr. contain ingredients in a form that is bloavallaSle and r.av 
thus accomplish their important nutritive and ixsune- enhancing 
f'^ccioas. The nutritive compositions of the present invention alas 
function as a source lew- fat protein that humans and cchsr 
matKaals can use to help build muscle and gain weight, :r 
alternatively, when ingested ir. conjunction with a lew caicris izi 
law- fat diet, may hsip humans and other siar.riaig loss vaijht . Tr.a 
nutritive compositions of the present invention further functicr. as 
a source of growth factors for the repair and growth cf healthy 
tissue. Moreover, these compositions are understood to contain 
components thac enhance the immune system of humans and mammals, and 
enhance the levels of glutathione, a ubiquitous intracell-laz 
antioxidant, in human and mammalian cells and tissues. 

The nutritive compositions of the present invention benefit 
humans and animals by helping prevent afflictions that may arise 
from unhealthy gastrointestinal microflora. In other words, by 
promoting, healthy bacteria in the gastrointestinal tract, the 
nutritive compositions of the present invention prevent ths 
proliferation of " unhealthy bacteria, thereby preventing their 
harmful affects:-. In addition/ £6r humans and animals already 
suffering from an unhealthy balance Of gastrointestinal bacteria, 
the nutritive compositions of the present invention may help 
an»Uorate such conditions by promoting the growth of beneficial 
bacteria. 
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Moreover, the compositions of the present invan-icr. rnay helc 
combat tr.alnutriticn in humans, whether due to illness or because 
basic fccdscuffs are unavailable in certain undarprivilegei 
populations - Malnutrition and the resultant imniunodef iciency plague 
many third world coir:tries- These conditions are the leading caus^ 
o£ infant and child mortality, and .play a signlfican: role ir. • 
disease in the "ger.erar p^opulation and in premature death in ths 
elderly. particularly severe instances, there Is a deficiency zi 
all nutrients called marasmus. More often, the deficiency is 
priniarily one of insufficient protein intake, leading to the 
conditions of kwashiorkor or protein-energy malnutrition (?SM: . 
Such deficiencies are cften coupled to vitamin and mineral 
deficiencies. These kinds of nutritional deficiencies are by r.c 
means limited to third world countries even industrialised 
nations have population segments that suffer from malnutrition tf 
one form or another. 

Malnutrition also affects persons suffering from kZZS, certain 
forms of cancers, and infectious and inflammatory conditions of the 
gastrointestinal tract, particularly the intestine (e.g., irritable 
bowel syndrome. Chrone' s disease, and chronic gastroenteritis) . In 
such cases, malnutrition is typically not the result of inadequate 
'food intake, bn^ .rather from the inability to absorb foods and 
derive nutritional benefit. Hence, it is desirable to provide 
nutritive compositions that have the dual effect cf providing 
sustenance as well as helping to improve the intestinal microf Icra 
and enhance the immune system. 
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The nutritive compositicas of the present invention ccntair. 
substantial quantises of prctsias to supplement the hv:r.an diet. Zr. 
addition, che present corapcaitions, when optional vitamins and 
minerals are added as described below, may contain frcn about 30% zz 
about 500% of the Recommer.dea Daily Allowance (RDA) or Daily Value 
(OV) of vitamins and ^minerals, as established by the Nattcr.al 
Academy of Science. Moreover, the compositions cf the creser.r 
invention, as snore fully described below, help enha-cs the imrsu-e 
system. 

AS described in the above background section, whey may be in 
the form cf powdered whey protein, or concentrated in whey protein 
concentrate (WPC) cr whey protein isolate (MPI) , the latter beine 
Che Bost concentrated form, whey procein is understood to be uaeiu; 
in providing a low- fat energy source that is useful in weight 
control, and further is kcown to enhance the irwRune system 
principally through whey protein fractions. 

The major proteins in WPC/WPI (fl-laetoglobulln. a-lactalbumin. 
Inununoglobulins. and bovine serum albumin) are known to have 
immunomodulating effects. Moreover, bovine serum albumin. 3- 
lactoglobulin, and immuncglobulin Q (IgG) ^^^i-- 
glutamylcystaine groups - building blocks from which itamune syscen. 
cells can syntb^si.« the key antioxidant, glutathione. Glutathione, 
a. described above,' is understood to be responsible for the i^uno- 
enhancing effect of undenatured whey protein previously described 
above . 

Therefore, whey proteins, and preferably WPC and WPI. are an 
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ideal and convenient food supplemftnt for both gaininc or Xcsir.s 
weicht, dspendent only on the rssc cf the diet, in addition. w?c sr 
WPI, particularly when combined with ?0S and bovina or caprine 
cclostriiin as in the present invention, pro^ctes gastrointestinal 
health. Finally, W?C or MPI. i£ in a relatively undenatured scatft. . 
are able ts prcmots the tntracelluiar flynthesis of physiologisallv 
effsctive levels of the antioxidant glutathione. 

Mors specifically, the isanune- enhancing effect zt whey prets-.n 
appears t= derive from its ability to function, -inder certain 
favorable conditicns (relative degree of non-danat-ration) as a 
vehicle for the transport of cysteine/cystine, glutamine, and othar 
amino acid precursors for protein synthesis. As one example, the 
non-essential amino acids cysteine/ cystine contained in concentrated 
whey protein are utilized by immune system cells (e.g. . lymphocytes 
to synthesize the antioxidant tripeptide glutathione. In other 
words, it appears that enhancement of glutathione levels in th« 
tissues from a diet of whey protein may be the underlying .iimuns 
factor to have produced a number of observable immune -enhancing 
effects in laboratory studies with rodents, e.g. , life-extension and 
increased resistance to carcinogens and to certain infections. »s 

described above. 

For inelu^ipn in the nutritive compositions cf the present 
invention, it is preferred to use WPC and WPI in their purified a::d 
undenatured form. However, even partially denatured whey protein 
provides a certaih degree of immune -enhancement . One of the more 
recent and favorable processing techniques for obtaining 
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subfitancially ur.cer.ature<4 whey proceias is via cross-ficw 
wicrcf iltration technology (C?M) applied by Avenmore :r,eredi«at» . 
Inc. This tectaique utilizes a porcelain meafcrane tc filter ar.2 
separate denatured from undenatured small molecular weight proceir.< . 
This creates a filtrate that is highly (over 98%) ur.dena cured. 
Predecessor techniques of ^ftsetnbrane filtration involved a filtraticr. 
process that could itself damage proteins as they pass through the 
membrar.e. Porcelain niembranes. however, are less reactive to ir.tact 
small molecular. weichc proteins during the course of fil-ration ant 
thereby reduce potential injury to . undenatured prcteir.s while 
separating Chose that have been denatured during procassing. 

Since serum and tissue glutathione levels are known -3 decrease 
in degenerative diseases of aging and since many diseases are 
further understood to be related in part to depleted glutathione 
Uvels, the ingestion of WPC or WPI via the compoaiticns of the 
present invention can reasonably fee expected to increase glutathione 
levels in the elderly, in persons with cancer and/or pest- 
chemotherapy or radiation therapy patients, in HIV sero-positive 
persons, in people with certain degenerative CSS conditicne, such £3 
Alzheimer's and Parkinson's disease, and in persons suffering frtr. 
other degenerative cpnditions that are thought to be at least 
partially frees • r8.die.l. driven and characterized by depleted 
glutathione levels, still another group that might benefit from the 
immune-enhancing effects of WPC or WPI. as included in the 
compositions of the invention, are athletes or others engaged in 
strenuous physical exercise. 
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In a preferred embodisier.t., the whey protein used in the 

compos tcions of the present invention are ur.dacatured or 

substantially undenatured. siinilar to that of raw, -jnpastsurized 

milk. Kcwever. as stated above, partially denatured whey. protein 

wlll retain some of its immunological function, and hencs is still. 

ueeful" aithouch'nct pre-^e\red- Cor..narcially available whsy ?r=-.sir. 

concentrates and isolates vary greatly as to procesein? ttr.peratur5S 

and cechnicues, resultinc ir, creacer or lesser relative decrees =: 

denaturatlcn. Commercially available Sorms of whey protein. WPC and 

«PI that are substantially undenatured include but are net li:nited 

to Proven 190 and WPC 80% {Avcnmore Ingredients. Inc.]. 

The amount of whey protein, W?C or WPI that may be used in -.he 

compositions . of the present invention will depend upon hew 

concentrated a form of whey protein is used, and the route cf 

adminiatration. However, it is intended that one dosage of the 

compositions of the present invention (whether in U=uid or solid 

form) . whey protein, WPC or WPI may be present in the amount f rcr- 

about 0.01 g to about 100 g per dosag^ for humans and small animals. 

and from about 0.01 g to about 1 kg per dosage for large animals. 

FCS are a fiber-like, indigestible type of sugar - short- and 

w Ar,« «f a-c — uctans in which fructosyl units are 
medium-length chains of a-D ,rucc««» *« 

bound by . S 2-I^slyP».i«= unit.,. - th.c ar. pr«.«-. in . v.rl.=y 
,f pl.r.t. e.g., onion.. ..p.r.gu.. j.ru..l.» .rclchcl... .n4 «h..-.. . 
trc. .hlch they o« b. i«*»tri.Uy .x«.cc.d by .nzyr....= 
£„=»ntatl=n. Co»«.rci.Uy .v.li.bl. TOS I. tb«.f.« . -hcliy 
natural product. 
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f OS is' commercially available in che form or "cuLk powder 
(Nutraflora^ Colder. TechRologies CsRsany, Ir.cl. is iarsr.ded 

chac one ccsage cf the compositions of the praser.: inver.ticr. 
( whether in solid or liquid fsm) will contain from about C.Cl 5 zt 
about SO g of FOS per dosage for humans and small animals, and frrr. 
about 0.0: c to about 500 g per dosage for large animals. 

The other Ingredients in the nutritive ccmpositicr.s ci zr.i 
present invention is colcstr:m the "premilk" cf lacatin? 
mammals. Sovine and/or caprine- colostrum, are particularly useful 
forms of colostrum for purposes of the present invention. Cclc3tr-i:= 
represents a unique combinaticn of beneficial nutrients, including 
carbohydrate, fat. and amino acids. Colostrum also contains natural 
vitamins and minerals, which, although not abundant in quantity, ara 

highly bioavailabla . 

The health benefits of colostrum Include the provision =f 
several types of growth-promoting factors such as epidertial ?r=w-.h 
factor, transforming growth factor*, insulin-like growth factor, 
proliae-rich protein (PRPl , and a chromium -binding s'oostance witr, 
properties similar to those of glucose tolerance factor. 

Oligosaccharides, naturally present in colostrum :.as distinct 
from FOS). may prevent attachr-ent 'of pathogenic bacteria (e.g.. of 
pneumococci) -epithelial cells, and do so as specifically as 
antibodies. Thus, by preventing the attachment of pathogenic micro- 
organisms to the intestinal mucosa, these oligosaccharides fulfill 
« similar function to FOS (that fosters the growth of beneficial 
bacteria such as lactobacilli and Bifidobacteria) and help maintain 
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healthy gastrointestinal rnicreflora. 

In a preferred form, the bovine or caprine colcstriir, is spray- 
dried, organic bovine or caprine colostrum. Such bovir.e or saprir.e 
cciostram is ccmmercially available [sceriing Techr.olccy,. - nc . j . :t 
is irxcended chac cne dosage of the compositions of cr.e present 
icvencion (whether in solid or liquid form) will coatair. from acsu-" 
0.31 g to aSouc ICO 5 of bovine or caprizie colostrum ?er dosage ir. 
hustar.s and small ar.imals, and from about O.Cl g to about I kg per 
dosage ir. large animals. Hcwever, there ii no kr.5wn point zi 
diniir.ishing recurr.s aa far as the amount of coioscrur: shas may 
ingested is concerned. To the contrary, for therapeutic purpcsss, 
such as to fight infection or chronic diarrhea, the sore colostrun 
Che batter. 

selenium may optionally be added to the compositions of the 
present invention. As described above, selenium is understood t2 
piay a role in glutathione .peroxidase levels as well as provide 
immuno-enbancing functions. Preferred forms of selenium for use m 
the nutritive compositions of the present invention are organic 
forms of selenium, particularly selenium amino acid chelate, this 
form of selenium is commercially available [Wright in Richrcni. 
inc., Lafayette, -Louisiana; or Watson Foods Company. Inc., 

Haven, Connect: i^oit ] . 

When present! it is intended ■ that one dosage of the 
compositions of the present invention (whether in solid or liquid 
form) will contain from about to about 200 Mg of selenium per 

dosage in hutnans and small animals, and from about 20 «g to about 
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ISO aig pes dosage in large aiiaale. 

Thus", the compositions c£ the praaent inveation include frcn 
about 0.01 g to about 100 g cs whey protein, about 0.21 g to abcuz 
= 0 g rCS, and about 0.01 g to about 100 g bovi-e or capri::s 
colcstrusi per dosage. Cse daily dosage of the nucricive 
coTOccfficions of- the present i::vention may be from about. lO g per sav 
CO about 250 g talcan one to three times per day for huna.is and st?a'.'. 
aniaiala, for a total daily irigeacion of 10 g to 750 g depending cr. 
Che needs of the recipient. ?er large animals, one daily dosage r.ay 
be frcra about 100 g to about 1000 g taken one co three rimes per 
day. for .a total daily ingestion of about 130 g to about 30CC g 
depending on the needs of the recipient. In a preferred embodiment, 
a nutritive composition of the present invention comprises about i: 
g of whey. FOS, and bovine or caprine colostrum per dosage. 

These preparations may be twide by conventional methods. T= 
prepare the compositions of the invention, the above -described whey 
protein, FOS. and bovine or caprine colostram components «ay be 
c««bin.d in one praparatiott aa the active ingredient in intinate 
admixture with a suitable carriar according to conventicna; 

compounding techniques. 

' suitable carriers may take a wide variety of forms dependinc 
upon the form of,pr*paration desired for administration, e.g. ; oral, 
sublingual, nasal, or parenteral. 

m preparing the compositio,»s in oral dosage form, any of the 
ueual pharmaceutical media may be employed. For oral li<r^ii 
preparations (e.g.. suspensions, elixir*, and solutions), media 
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ccntainiag v/ater, oils, alcchcis. flavoring agencs. craservacivss. 
coloring agents and the like may be used. Carriers such as 
starches, sugars, diluents, grar.ulacing agents, lubricants, binders, 
disintegrating agents, and the like may be used to prepare eral 
solids {e.g.. powders, gelatin capsules, pills, and tablets . 
Lozenges and cdntrclled Release forms n>ay also be used. If daslrst. 
tablacs niay be sugar coated or enteric coated by standard 
techniques. Sxamplss of additional inactive ccmpcr.ents whirh 
prcvide for easier oral administration include but are not lixi-.ed 
to beeswax, lecithin, gelatin, purified water, and glycerin. 

Ir. addition, oral dosage forniulations of the cowpcsitions .riay 
be added co foods and consur.ed. Although any foodstuffs nay be 
appropriate carriers for the presently disclosed con«positions. dair:/ 
products such as yogurt, frozen yogurt, ice cream, cheeses, and 
-are p?^?Arred. 

Fcr parenteral produc-,s. the carrier will usually conprisa 
Sterile water, although other ingredients may be included, e.g.. 
.id solubility or for preservation purposes. Injectable susper.s.=r.s 
xay also be prepared, in which case appropriate liquid carriers, 
suspending agents, adjuvants, and Che like; may be employed. 

The nutritive supplement compositions of the present invention 
«ay optionally s:ct»tain other ingredients -of nutritional benefit or 
that aid in processing or storage of the compositions. s.- 
optional ingredients include maltodextrtn. de^rose. fructose, 
canola oil. com syrup solids, natural or artificial flavors cr 
colors, guar gum, refined cellulose; dicalciutn phosphate, sodrum 
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:aseinace, medium ehaia triglycerides, dipotasaiiia phoaphaz*. 
r.acr.esiutn oxide, lecithin, aacorbic acid, inosizcl, choline 
sirartrats, vitamin E acetate, r4icotini»inide, calcium jaacothanats. 
ferrous fumarate, zinc sulfate, pyridoxine hydrachlcride. 
riboflavin, thiamine mononitrate, manganeee sulfate, vitamin « 
caimitate. copper gluconate, folic. acid, folate glutamata, bictir.. 
sodium fsclybdate, pocasaium iodide, chromium picelinara. 
shy^onadicne. selenium amine acid chelate, vitami- 22. 
cyanccobalamin, elutamine, and beta-carocane . Additicr.il 
inaredients known in che art to function as dietary supplements, 
including herbal compounds and foodstuffs, are intended cc be within 
the scope of the present invention. These optional ingredients are 
preferred in the oral dosage forms in particular, and r.=r« 
particularly when the oral dosage form is a powder. 

The nucritive compositions o£ the present invent icn may invslva 
sha admixture of dried whey protein, POS, and bovine or capri-e 
cclofltrum, each in powdered form. Alternatively, whey protein 
ccnceiicrats or isolate, POS, and bovine or caprine coloatrur. 
cc'ntained in separate containers may be combined by che user. 
However, regardless of the form of administration, iz is impor-.ar.-. 
that a whey proteih concentrate or isolate that has been careful'-y 
prcceseed in sMch- fashion as to' avoid denaturation be used. Aa 
stated above, a large percentage of commerciaUy processed whey 
protein concentrate and isolate on the market has been largely 
denatured because of processing- conditions . Unless a denatured fcrr. 
of whey protein is used, the compositions of the present invencicn 
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will have mainly nutritional value and will not be as valuable ir. 
inmune system enhancement. 

Ir. an alternate embcdiaient, the whey protein. ?CS, and bovine 
or caprine colostrum ingredients may be admixed in a liquid (e.j., 
water) and ingested. Suitable liquids into which the ?owdered fjrr.. 
of the csmpositicns of^the invention may be diluted include watar. 
mil.^, soy milk, or fruit juice. When in such form, the csmpoaicicr.s 
of the present invention are preferably diluted into aiscut 8 cs. :f 
liquid per -dosage. When in such fcrro, it is preferred that at least 
10 g of compositions of the present invention per dosage is usad. 
Fcr normal purposes, including the use of whey protein as a xea'- 
substitute in order to lose weight, one such drink (ccntaining i: ~ 
o£ the compositions of the present invention) per day is sufficient, 
on the other hand, if the user intends to use ths liquid preparatitr. 
to gain weight or for other therapeutic purposes, it is preferred 
that two drinks (each containing at least 10 g of the compos it itns 
of the present invention) per day are ingested along with- a hijh 
complex carbohydrate diet. 

The following examples illustrate the preferred etabodiments :1 
the present invention. These examples are illustrative only, and zz 
not purport to limit. the invention in any fashion. 
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•XAMPLE 1 

A preferred compositioa c£ chc presenc inver.cicn for use ir. 
humans and small ar.imals may centprise the zclloving ir.gredier.es : 

whev procaia 0.01 g - *C0 c 

rOS* 0. 01 g - SO 5 

bovine cr caprine eoloBtSrum o.oi g - loo"* 



A preferred ccrapositicn cf Che present invencicn far use 
large animals may comprise the following ingredients: 

whey protein J'SM ' ^ 

POS 0.01 g - 500 c- 

bovine or caprine colostrum 0.01 g • 1000 g 

SZAMPLE 3 

A preferred composition of the present invent icr. for use i; 
humans may ccmprise the following ingredients: 

whey protein | . g"^ 

bovine or caprine colostrum 0.01 g - lOO g 

maltpdextrin * = ^i! 1 



dextrose 



1 g - 30 s 
1 g - 3Q g 



canola oil i o ' 50 g 

com ayrup solids o ooi uc ! i mo 

natural flavors S o2Ji1g ?.g 
artificial flavors - . 

"*J?5Ti4J? ?oLrs O'OOOl /ig - S mg 

artificial colors ^ " 

guar gum 0 01 5 - 10 g 

refined cellulose 0 5 a - 3 g 
dlcalcium phosphate 9 , g» 

sodium caseinate u.ui g a a 
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medium chain triglycerides 

dipotassiua phosphate 

magnesium oxide 

lecithin 

ascorbic acid 

inositol 

choline bitartrata 
vitamin E acetate 
nicotinamide 
calciw. pantothenate . 
ferrous fumarate 
zinc sulfate 

pyridoxine hydrochloride 
riboflavin 

thiamine mononitrate 
manganese sulfate 
vitamin A palraitate 
copper gluconate 
folic acid 
folate glutamate 
biotin 

sodium molybdate 
potassium iodide 
chromium picolinate 
phytonadione 

aelenium amino acid chelate 

vitamin D3 

PABA 

glueamine 
beta -carotene 



0.1 g - 
0.1 g . 
0.01 g 
0.015 c 
0.02 g 
0.01 o 

0.01 g 

10 lU - 

o.ooos 

0.01 9 

0.002 : 
0.005 { 
0.001 : 
0.0005 
C.OOOS 
O.OOOS 
2,500 
0.0005 
400 pg 
400 ng 
100 /ig 
15 US 
50 Mg 
25 ng 
10 Mg 
20 >tg 
200 It: 

1 MS ■ 
0.1 MS 
0 .2 g 

5,000 



0.6 g 

3 g 

. 0.9 g 
- 0,6 g 

• 0.3 a 

- 1 g 

- 1 g 

200 lU 
g - 0.05 g 

- 0.5 g 
r - 0 . 3 g 

: ' 0.06 g 
: • 0 ,2S g 
a - 0 . 1 g 
g - 0.1 g 
5 . 0.1 g 
rj - 5.000 : 

s - O.OOS s 

- 2.5 mg 

• 0.002 g 

- 6C0 Mg' 

- 500 Mg 

- 500 ng 

- 500 Mg 

- 500 Mg 
> 200M9 

• 800 rj 

1000 Mg 
' 1000 Mg 

- 4 g 

:U - 2S,00-3 



ZXAMPLE 4 

A preferred compoeitior. of the present i.nventiicn for use : 
humans and small animals may comprise Che following lr.gredienc3 = 



whey protein 
FOS 

>6vine or caprine coloatrum 
glut amine 

selenium amino acid chelate 



ftmounc 
0-01 g 
0.01 g 
0.01 g 
0.2 g ' 
20 Mg - 



- 100 g 
• SO g 

- 100 g 
8 9 

20Q M9 
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SXAMPLS S 

A preferred ccropositioa cs the present inveacicr. for use ir. 
large animals may cemprise the following ingredients: 

■t pffPTiq---A 0 01 g - 1000 g 

wney protein ^ J _ .^^ 

bovine cr caprine colcstjtum 0 .Oi^g_-^1000 g 

lileSum%mino acid chelate 20 Mg - ISO mg 

Many modif icaticns may be r^de without departing ircm the hastr 
spirit of the present invention. Acccrdiagly. it will ce 
appreciated by those skilled is the art that the invention may he 
practiced other than has been specifically described herein. 
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Claims : 

1. A nutritive composition for the creation an«a maintenance 
of a healthy intestinal flora and for the enhancement of the immune 
system comprising; 

(a) whey; 

(b) saleniumL 

(c) colostrum, 

2. The composition of claim 1 wherein said colostrum 

comprises bovine colostrum. 

3. The composition of claim 1 wherein said colostrum 

comprises caprine colostrum. 

4. The composition of claim 1 wherein said whey protein is 
in the amount of .01 gram to 100 grams; the amount of selenium is 
V..,- • 01 «r»ms and 50 grams and the colostrum is in the amount 

of .01 gram and 100 grams. 

5. A nutritive composition for the creation and maintenance 
of a healthy intestinal flora and for the enhancement of the immune 

system courpriBing: 

(a) whey protein concentrate; 

(b) selenium I 
ic) colostrum; 
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(d) glut amine; and 

(e) eelenium amino acid chelate. 

6. The composition of claim 5 wherein said colostrum is 

bovine colostrum. 

7. The composition of claim € wherein said colostrum is 

caprine colostrum. 

8. The composition of claim 5 wherein said colostrum is 

spray- dried. 

9. The composition of claim 5 wherein said colostrum is 
organic colostrum. 
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